inhibit the production of an incorrect movement and If so, do they alter neural activity in the circuit in a lead to an improvement in performance. way that is sufficient to cause the behavioral learning?
Figure 1. The Cerebellar Circuit for Classical Conditioning of the Eyeblink Response

Sensory stimuli enter the cerebellar cortex and interpositus nucleus via mossy fibers (tone) and climbing fibers originating in the inferior olive (air puff). Note the loop created by feedback connections from the deep nucleus to the olive. Filled triangles and circles indicate excitatory and inhibitory synapses, respectively. Text boxes indicate sites of learning identified by recent experiments discussed in this minireview.
parallel fiber, inhibitory interneuron, and climbing fiber When more complex features of the behavior are taken into account, it is difficult to imagine how a simple, synapses. LTP (long-term potentiation) and LTD have been observed at the synapse between Purkinje cells unidirectional change in strength at a single synapse could adequately explain eyeblink conditioning. For exand deep nucleus neurons. Finally, deep nucleus neurons and granule cells exhibit activity-dependent, nonample: synaptic changes in intrinsic excitability.
• Learned timing. Eyeblinks are timed appropriately to Although Marr might have been embarrassed by these match the interval between the onset of the tone and additional demonstrations of plasticity, they seem inevithe air puff. table in retrospect. In reality, the richness of the cerebel-• Extinction. Repeated presentation of the tone without lar circuitry is matched by that of even the simplest the air puff leads to extinction of the conditioned reforms of learning that it mediates.
sponse.
Cerebellar Mechanisms for Multiple Features
• Consolidation. Blinks to the tone alone do not usually of Eyeblink Conditioning develop within the first training session, but show up In eyeblink conditioning, a neutral stimulus (such as a early in the second session, suggesting that a storage tone) is paired with an aversive stimulus (such as an air process occurs between sessions. puff) on the cornea. After repeated pairings, the neutral or "conditioned" stimulus causes an eyeblink even when Learned Timing Reveals Two Sites of Learning Inactivation of regions of cerebellar cortex can disrupt presented alone because it has become predictive of the aversive or "unconditioned" stimulus. A wealth of the timing of the conditioned eyeblink response without affecting whether it is expressed in response to the tone. 
Conclusion
Marr would not need to be embarrassed. Recent demonstrations of links between the rich complexity of neural circuitry, plasticity mechanisms, and learned behaviors have renewed our appreciation of the power of the cerebellar learning circuit. We needn't abandon the old
